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An ESRI An ESRI ArcGISArcGIS-based tool for use by the-based tool for use by the
Base/Command airfield planner to view,Base/Command airfield planner to view,
analyze, manage, and report airfieldanalyze, manage, and report airfield
obstructions information.obstructions information.
AIROBS responds to the Air Force’s AirfieldAIROBS responds to the Air Force’s Airfield
Obstruction Reduction Initiative (AORI).Obstruction Reduction Initiative (AORI).

Overview:  What is AIROBS?Overview:  What is AIROBS?



The Airfield Obstruction ReductionThe Airfield Obstruction Reduction
Initiative (AORI)Initiative (AORI)

Excerpt from the AORI report:Excerpt from the AORI report:
“In July, 1998, a pilot lost his life because an airfield“In July, 1998, a pilot lost his life because an airfield

navigation aid was mounted in the flight path onnavigation aid was mounted in the flight path on
non-frangible supports…  the mishap drew thenon-frangible supports…  the mishap drew the
attention of the Chief of Staff, who directedattention of the Chief of Staff, who directed
corrective action… as a result, ILE issued a USAF-corrective action… as a result, ILE issued a USAF-
wide data call to identify all obstructions…andwide data call to identify all obstructions…and
make recommendations for improvements”make recommendations for improvements”



AORI GoalsAORI Goals

Identify and remove airfield obstructions.Identify and remove airfield obstructions.
Develop efficient process to review/update data forDevelop efficient process to review/update data for
the obstructions that must remain or will be removedthe obstructions that must remain or will be removed
in the future (waivered or permissible).in the future (waivered or permissible).
Establish standardized system for collecting andEstablish standardized system for collecting and
reporting airfield waiver data.reporting airfield waiver data.
Build a versatile database for review and action thatBuild a versatile database for review and action that
allows Bases to view obstructions on an interactiveallows Bases to view obstructions on an interactive
map, generate automated waiver requests, andmap, generate automated waiver requests, and
analyze new construction.analyze new construction.



Some AIROBS CharacteristicsSome AIROBS Characteristics

User interface is map-centricUser interface is map-centric
Built with Visual Basic, Built with Visual Basic, ArcGISArcGIS COM objects COM objects
Stores obstructions data in Access database, SDSFIEStores obstructions data in Access database, SDSFIE
tablestables
Displays the Base’s CIP or base mapDisplays the Base’s CIP or base map
Analyzes obstructions “on-the-fly”Analyzes obstructions “on-the-fly”
Uses multiple airspace regulatory criteriaUses multiple airspace regulatory criteria
Tracks and reports airfield waiversTracks and reports airfield waivers
Launches ArcView to produce E-Tab mapsLaunches ArcView to produce E-Tab maps



Who will use AIROBS?Who will use AIROBS?

Base Community PlannersBase Community Planners
–– Responsible for base airfield obstructionResponsible for base airfield obstruction

managementmanagement

Airfield OperationsAirfield Operations
–– Day-to-day manager of airfield operations andDay-to-day manager of airfield operations and

obstruction impactsobstruction impacts

SafetySafety
Airfield Obstruction NCOsAirfield Obstruction NCOs
–– Operator and UserOperator and User
–– Obstruction manager at some BasesObstruction manager at some Bases



What will AIROBS do for them?What will AIROBS do for them?

Automated Siting AnalysisAutomated Siting Analysis
Prepare Form 582 (New Obstruction)Prepare Form 582 (New Obstruction)
Complete Form 583 (Annual Report)Complete Form 583 (Annual Report)
Priority Area reportPriority Area report
Uniform obstruction analysis and data storageUniform obstruction analysis and data storage
Mapping display of all obstructions with imagesMapping display of all obstructions with images



Why do we need AIROBS?Why do we need AIROBS?

Existing obstruction data is often suspect and inExisting obstruction data is often suspect and in
multiple formats, difficult to review and usemultiple formats, difficult to review and use
Managing airfield obstructions is a painManaging airfield obstructions is a pain
–– It’s a laborious process to update data with currentIt’s a laborious process to update data with current

toolstools
–– Large data requirementsLarge data requirements
–– Limited time and staff to stay of top of itLimited time and staff to stay of top of it

Manual siting analysis is a difficult and oftenManual siting analysis is a difficult and often
inaccurate exerciseinaccurate exercise



Where did AIROBS come from?Where did AIROBS come from?

Developed by CH2M HILL at direction of,Developed by CH2M HILL at direction of,
and under contract to, AFCEE and USAFEand under contract to, AFCEE and USAFE
Prompted by Prompted by Rhein Rhein Main Initiative to Main Initiative to transfertransfer
AF facilities fromAF facilities from Rhein Rhein-Main AB to-Main AB to
RamsteinRamstein AB and  AB and SpangdahlemSpangdahlem AB AB
AIROBS functional requirements, databaseAIROBS functional requirements, database
design, “look and feel”, etc. were specifieddesign, “look and feel”, etc. were specified
by USAFE and implemented by CH2M HILLby USAFE and implemented by CH2M HILL



At USAFE, AIROBS development was part of aAt USAFE, AIROBS development was part of a
larger obstructions management delivery orderlarger obstructions management delivery order

Acquire and prepare source files from the bases (CAD files,Acquire and prepare source files from the bases (CAD files,
spreadsheets, photos, scans, etc.)spreadsheets, photos, scans, etc.)
Fly the Bases, develop digitalFly the Bases, develop digital orthophotography orthophotography and terrain and terrain
modelsmodels
Develop regulatory airspace surfaces for various criteria, asDevelop regulatory airspace surfaces for various criteria, as
GIS GIS layerslayers
PerformPerform GIS GIS analyses to identify off-base terrain and analyses to identify off-base terrain and
vegetation obstructionsvegetation obstructions
Integrate on-base and off-base obstructions data into aIntegrate on-base and off-base obstructions data into a
comprehensive databasecomprehensive database



USAFE Aerial MappingUSAFE Aerial Mapping

Flights conducted withFlights conducted with
support from local aerialsupport from local aerial
survey firmssurvey firms

Coverage: 36km x 15km atCoverage: 36km x 15km at
each baseeach base

1-meter resolution, color1-meter resolution, color

Digital terrain modelDigital terrain model
includes tree canopiesincludes tree canopies

Ramstein AB

Spangdahlem AB



Airfield Obstruction DefinitionAirfield Obstruction Definition

From UFC 3-260-1, 3.13.2:From UFC 3-260-1, 3.13.2:
"An object, either man-made or natural,"An object, either man-made or natural,

which projects above an imaginarywhich projects above an imaginary
surface is an obstruction.”surface is an obstruction.”
The imaginary surfaces are:The imaginary surfaces are:
•Primary Surface.
•Approach-Departure Surface
•Inner Horizontal Surface.
•Conical Surface

•Outer Horizontal Surface.
•Transitional Surface
•The graded portion of the Clear Zone.



AIROBS Analysis ApproachAIROBS Analysis Approach
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Rule:Rule:
An object is an An object is an obstructionobstruction if if
the elevation at top of objectthe elevation at top of object

>>
the elevation of regulatorythe elevation of regulatory

surface where it intersectssurface where it intersects
the objectthe object

If so, then:If so, then:
Calculate Penetration DepthCalculate Penetration Depth
Determine which surface isDetermine which surface is
violatedviolated

AIROBS Analysis ApproachAIROBS Analysis Approach



Minimum data required to perform this calculationMinimum data required to perform this calculation

Survey location of object (X,
Y coordinates)

Elevation
at top of
object

OR

Height of
object

and

Elevation
of ground
at object’s
location

Airspace surface
elevation at object’s
location

Airspace TIN

Ground TIN

AIROBS Analysis ApproachAIROBS Analysis Approach



Obstructions vs. WaiversObstructions vs. Waivers

Obstructions are Physical
Objects
Waivers are Conditions
AIROBS manages objects
that have multiple or
single conditions (e.g.
violations against
multiple surfaces)

Height
Violation -
Inner
Horizontal
(E33)

Apron
Clearance
Violation
(P52)

Object
Conditions



AIROBS analysis method reduces risk ofAIROBS analysis method reduces risk of
miscalculationsmiscalculations

Uses a ground TIN forUses a ground TIN for
accurate elevationsaccurate elevations

Uses a 3-D TIN for aUses a 3-D TIN for a
truer representation oftruer representation of
the airspace surfacesthe airspace surfaces

Uses a true runwayUses a true runway
profileprofile



How AIROBS Uses How AIROBS Uses ArcGISArcGIS

Built around ArcGIS COM objects
Uses the mapping, calculation, query, and other
functions of ArcView GIS (does not reinvent the
wheel)
Uses an ArcView project file (.mxd) that allows users
to define which, and how, layers are displayed
(including ETab map)
Uses the Base’s existing CIP for map background
User can launch ArcView from AIROBS for general-
purpose mapping or investigation



Base Level Data Flow
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AIROBS Data RequirementsAIROBS Data Requirements

Base Map layers (CIP)

Obstructions objects

Airspace regulatory surfaces

Digital orthophotography and digital terrain
model (optional)
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AIROBS Data RequirementsAIROBS Data Requirements

1.  Base Map (CIP) layers

• Base limits

• buildings

• streets

• vegetation

• airfield features

• etc ...

11



AIROBS Data RequirementsAIROBS Data Requirements

2.  Obstructions objects

RTK-GPS Survey

Existing Data Sources

Aerial Survey Methods

Location (X,Y,Z)
Height
Description
Photo

2



AIROBS Data RequirementsAIROBS Data Requirements

3.  Airspace regulatory surfaces

UFC

FAA

3



Developing airspace surfaces can involveDeveloping airspace surfaces can involve
several technical stepsseveral technical steps

Obtain Base
Mapping

Survey Runway
Thresholds

Verify Runway Thresholds and
Airfield Reference Points

Set Runway
Horizontal
Alignment

Set Runway
Vertical

Alignment

Dimension Primary Surface/
Runway Strip in 3D

Dimension
Inner Horizontal

Surface

Dimension
Conical Surface

Dimension Outer
Horizontal Surface

Layout Plan View
of Airspace

Develop Approach /
Departure Surfaces

Merge Horizontal/Conical Surface
with Approach/Departure Surface

Triangulate
Surface

Save Digital Terrain
Model (DTM)

Convert DTM to
Triangulated Irregular

Network (TIN)
AIROBS Develop Shape file

of Surface Areas

GIS3D CADDData CollectionKey:



AIROBS Data RequirementsAIROBS Data Requirements

4.  Digital orthophotography and terrain model

Ground TIN File

3-D View of Both

Aerial

4



Typical Directory Structure for Data Storage

Ramstein

AIROBS

Aerials

SID files

Database Mapping MXD Photos

JPG
files

Surfaces
TIN, shape

files

Terrain
TIN files

Vector
Shape files

Reports

FAA

UFC

Combined

C:  (root drive)



Opening ScreensOpening Screens

Map ScreenMap Screen

Menu ScreenMenu Screen



Map ScreenMap Screen Pull-down menusPull-down menus

Buttons and toolsButtons and tools

MapMap
interfaceinterface

X,Y mapX,Y map
location oflocation of
cursorcursor

Description of action



Menu ScreenMenu Screen Selecting Airbase and CriterionSelecting Airbase and Criterion

Assigning data filesAssigning data files

Obstruction AnalysisObstruction Analysis
ManagementManagement
QueriesQueries
ReportsReports

User ManualUser Manual

Close the programClose the program



SetupSetup

ImportsImports
ObstructionObstruction
DatabaseDatabase

Import Mapping,Import Mapping,
GroundGround
Surface, & PrioritySurface, & Priority
AreasAreas

Set Criteria forSet Criteria for
EvaluationEvaluation



Set DatabaseSet Database

Select Access DatabaseSelect Access Database

Set Password Set Password 
for Database, if applicablefor Database, if applicable

Select the Base to which thisSelect the Base to which this
database appliesdatabase applies



Set Airbase MapSet Airbase Map

GIS *.mxd fileGIS *.mxd file
3d Model of Ground*3d Model of Ground*

* If available - not required

GIS Shape FilesGIS Shape Files



Set Airfield CriteriaSet Airfield Criteria

3D Model of Airspace3D Model of Airspace

2D GIS Shape File2D GIS Shape File

Set Clearance Zones - Set Clearance Zones - 
Apron, Taxiway, RunwayApron, Taxiway, Runway

Selection of Data files forSelection of Data files for
each criteriaeach criteria



ToolsTools Select and editSelect and edit
previouslypreviously
analyzedanalyzed
obstructionsobstructions

Database queriesDatabase queries
of obstructionsof obstructions

Batch or individualBatch or individual
analysis of airfieldanalysis of airfield
objectsobjects

Create individual andCreate individual and
annual waiver reportsannual waiver reports

Export data for waiverExport data for waiver
mappingmapping



Edit Existing ObstructionsEdit Existing Obstructions

Select by Obstruction ID and NameSelect by Obstruction ID and Name

Edit Obstruction FormEdit Obstruction Form



Query Existing ObstructionsQuery Existing Obstructions

ResultsResults

Of the obstructions queried,Of the obstructions queried,
how many violate thehow many violate the
selected surface areasselected surface areas

What type of status What type of status 
( can select all )( can select all )



Query Existing ObstructionsQuery Existing Obstructions

Query results are highlighted on the mapQuery results are highlighted on the map



Obstruction AnalysisObstruction Analysis

Select either Individual or BatchSelect either Individual or Batch
AnalysisAnalysis

Data Required for NewData Required for New
Siting Analysis - Can also SelectSiting Analysis - Can also Select
Location from ScreenLocation from Screen

Select Criteria for AnalysisSelect Criteria for Analysis

Type of AnalysisType of Analysis



Obstruction Analysis - ResultsObstruction Analysis - Results

Save analysis results to Save analysis results to 
databasedatabase

Saves summary to text fileSaves summary to text file

Results from batch analysisResults from batch analysis



Obstruction Analysis - ResultsObstruction Analysis - Results



Siting AnalysisSiting Analysis



Forms and ReportsForms and Reports

Select type of reportSelect type of report

Select obstruction for reportSelect obstruction for report



Reports - Form 582 Waiver RequestReports - Form 582 Waiver Request



Reports - Form 583 Summary ReportReports - Form 583 Summary Report



Export Obstruction DataExport Obstruction Data

Enter Location and FileEnter Location and File
Name for Export FileName for Export File

Sample text file for import toSample text file for import to
AutoCAD or elsewhereAutoCAD or elsewhere



E-TabE-Tab
CreationCreation

Tool toTool to
launchlaunch
ArcViewArcView

E-TabE-Tab
layoutlayout



Help & ReferencesHelp & References

AIROBS User ManualAIROBS User Manual

ReferenceReference
MaterialMaterial

ArcGISArcGIS
DesktopDesktop
HelpHelp



Where is AIROBS deployed?Where is AIROBS deployed?

HeadquartersHeadquarters
USAFEUSAFE
Ramstein ABRamstein AB
Spangdahlem ABSpangdahlem AB
Aviano ABAviano AB

RAF LakenheathRAF Lakenheath
RAF MildenhallRAF Mildenhall
RAF FairfordRAF Fairford
Morón ABMorón AB
Tuzla AB*Tuzla AB*
MCAS YumaMCAS Yuma
US Air ForceUS Air Force
AcademyAcademy(as of July 2004)



Future Development StrategyFuture Development Strategy

Modifications to work with Modifications to work with ArcGISArcGIS Rev. 9 Rev. 9
Web-based (Web-based (ArcIMSArcIMS) version) version
Optional Oracle / SDE databaseOptional Oracle / SDE database
Integration with other GeoBase enterpriseIntegration with other GeoBase enterprise
applicationsapplications
Enhanced functions and features thatEnhanced functions and features that
respond to user requestsrespond to user requests
Version and distribution managementVersion and distribution management
Formal user support centerFormal user support center



Contact InformationContact Information
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